Epigenome analysis reveals TBX5 as a novel transcription factor involved in the activation of rheumatoid arthritis synovial fibroblasts.
In this study, we analyzed the methylation status of human promoters in rheumatoid arthritis synovial fibroblasts (RASF). Differentially methylated genes between RASF and osteoarthritis synovial fibroblasts (OASF) were identified by methylated DNA immunoprecipitation and hybridization to human promoter tiling arrays. The methylation status was confirmed by pyrosequencing. Gene and protein expression of differentially methylated genes was evaluated with real-time PCR, Western blot, and immunohistochemistry. Chromatin immunoprecipitation was used to measure the gene promoter-associated acetylation and methylation of histones. Transcription factor-specific targets were identified with microarray and luciferase assays. We found that the transcription factor T-box transcription factor 5 (TBX5) was less methylated in rheumatoid arthritis (RA) synovium and RASF than in osteoarthritis (OA) samples. Demethylation of the TBX5 promoter in RASF and RA synovium was accompanied by higher TBX5 expression than in OASF and OA synovium. In RA synovium, TBX5 expression was primarily localized to the synovial lining. In addition, the TBX5 locus was enriched in activating chromatin marks, such as histone 4 lysine 4 trimethylation and histone acetylation, in RASF. In our functional studies, we observed that 790 genes were differentially expressed by 2-6-fold after overexpression of TBX5 in OASF. Bioinformatic analysis of these genes revealed that the chemokines IL-8, CXCL12, and CCL20 were common targets of TBX5 in OASF. Taken together, our data show that TBX5 is a novel inducer of important chemokines in RASF. Thus, we conclude that RASF contribute to the inflammatory processes operating in the pathogenesis of RA via epigenetic control of TBX5.